RGS2 is a mediator of nitric oxide action on blood pressure and vasoconstrictor signaling.
The nitric oxide (NO)-cGMP pathway regulates vascular tone and blood pressure by mechanisms that are incompletely understood. RGS2, a GTPase-activating protein for Gqalpha that is critical for blood pressure homeostasis, has been suggested to serve as an effector of the NO-cGMP pathway that promotes vascular relaxation based on studies of aortic rings in vitro. To test this hypothesis and its relevance to blood pressure control, we determined whether RGS2 functions as an NO effector in smooth muscle of the resistance vasculature. We report that 1) the ability of the NO donor sodium nitroprusside to reduce blood pressure is impaired in RGS2-/- mice, 2) vasopressin-triggered Ca2+ transients are augmented in smooth muscle cells from resistance arteries of RGS2-/- mice, and 3) cGMP analogs fail to inhibit vasopressin-triggered Ca2+ transients in smooth muscle cells from resistance arteries of RGS2-/- mice even though cGMP-dependent protein kinase (PKG)1alpha and PKG1beta are expressed and activated normally. These results indicated that the NO-cGMP pathway uses RGS2 as a novel downstream effector to promote vascular relaxation by attenuating vasoconstrictor-triggered Ca2+ signaling in vascular smooth muscle cells. Genetic or epigenetic impairment of this mechanism may contribute to the development of hypertension, and augmenting it pharmacologically may provide a novel means of treating this disease.